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(1) Japanese Patent Application Laid-Open No. 2002-9561 (2002) 
"Semiconductor Integrated Circuit Device" 

The following is an extract relevant to relevant to the present invention: 

5 

[Claim l] A semiconductor integrated circuit device comprising: 

a differential operational amplifier holding an inverted input and a 
non-inverted input; 

level keeping means connected to a terminal in a substrate of a transistor 
10 which receives the inverted input; and 

means for selectively supplying an output of the differential operational 
amplifier to the level keeping means. 



[49th para.] According to this invention, an offset voltage is canceled by 
15 adjusting a potential of a substrate of a transistor which receives an inverted input 
provided from an operational amplifier. Hence, it is possible to cancel an offset 
voltage without a need for an additional device for dealing with an inverted input 
and a non-inverted input. 
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[0 002] 
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b7>^^Nl> N2, N3T?<&!), 5 0 6fckaj#i& 
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5 o 7&mb<tatimj®*mi$,i-?>ii?-+*ji 

CMOS b7>^^N4T*fe5. SLtOh9>PZ9 40 
C<fc$, S<£X*VINSh5>y^^Nl©y-b 
fc^ ^SeA*VIP§h7>^^N2©y-bt^ 
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®JlimHISB«Mlia3*i*. 
[0004] <*6>K, 5 08fc£h5>S>**5 0 3©7 
-hfcgg^ftSgSC 1, 5 0 9fcfcVIP©A#i:b 

rnssA* iNPUTtfctts^mfflss^-rs^^ » 
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ftM 2002-9561 
2 

3>X*'CIM3*U PI, P2feH-#te©V5>^^ 
*T?#J55;**lS. -£©^S, Pl-NlCDmtP2-N 
2©&{±il-©#&££foC:i:Jc&f) N fiteA^jVIN 
t^SeA*VIP©«ti^|C«t»)P 1-Nl©^tp 
2 -N 2©&©M»if*II§Bff«$, ^SKEXOEIBa) 

tH*mffAJffi*ig»a5-cii*i$nT*'<7>7 , ©ffl3bfc 
[0006] u*u' i»fctt«ai3ca©tt&o»fcji 

DP 1-N l©l6kP2-N2©&©#eisM£5fc«> 

t; viNi:viPis^b<"c*.a*Eg&a5{cs£Esi8 

£bTb*-5. C*i**j*-7«fey hSBE-efeS. 
[0 0 0 7] «&fc*fSeT?B:, VIP©x*i:b 

T^WBX* I NPUT*fcttS^«(5ifeSJl1-S^'f «y 

OUT*fcttV.IN*«W-*^-f »^S2*»(tTV% 
5. VINfctt:*7-fe* h«BES^1-SS*C 
1 

[0 0 0 8] «£^^;©»^feKrai-s. &TS IB* 
Wtt*«lU S2ttVINSSlR-rSifcCJ;D> 

[0009] ffi*K»aj©a**viNic7-f 

<4**Jflibfc4»©-C-fe?3 % ££T*t±, VIPkVIN* 

[0 0 10] 1-ftt?% % VIPtlfc«bTVIN©«tt 
tffiv^fcfcfc, &;&fg»&©ai;frSffi#iS<fc»), c 
ft# V I NC 7 -f - KM y * V I N©*ffi£HG < 

f sxstzftm-rs. jbc, v i N©e&#jsv>«-&ic: 
a, &i3mm®<Dmtt&&i& < & u , v i n©*{££ 

©»£ #*tttltt> V INkV I P ©«{£#«£ U vR* 

[0 0 11] £C*W7Hs*h«EE#»£bTV**i: x 
c*i**VlPCf«o*iiTai*fc3Mi*fc», VING: 
V I Pnfe4?"6app«tt-C3SBe*W7*y b«BE#S 
J0*.fc«rc5te&f*. 1-443%, VIN=VIP+*7 
•fevb«E*W©£«*tti:fc*. c©«JE=«itiS 

[0 0 1 2] tfcfc:, S 1*W&#*T**©*SA*II 
NPUTSVIPC4i, S2S«JD#^tW*ffii&gp 
©Hi* **3fe©^.gl5a±/ V 0 u t t m*i+s o 

[0 0 13] fCIT, VINC«fpSte©«;bl>Cl{c: 

+*7*sr h«£EfcJ9:*. dfl*KH3©S6EJ£*frV I N 
-VIP+*7-fe*h«Ei:ftlM-*fc, SCMttV 
IP=«!pm(fti:«;»), *7-fe»h«E©|84#U5vi» 
•&©^^fe(*i:^b<&S. £©«JfcCfcoT*7-fey 
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[00 14] 

i&mifim&hzs t-rzmmi La>L&#^ &#© 
fiBE&#*.s«f£©fc«>> &mxti*&mT*ztifiX' 

tfi&S. *7-fey hfi£ffi&©<gfcffi3£l/fcv^ 

[0 0 15] *&i?itt#;fr5&ca^Tfe3ftfc<&©T- 
tb 5 , > 7"*3fc©ffiJB ffilc J; t) V^S 

[0016] 

[S«£jBftf3fc»<3*g!] #|gi!Ji©8l3fcS! 1 fc&fc 
5*3l#J&BtlK3gSau £<EAA (V I N) RZftm 
m^ti (VIP) **f *«Wftfto*^7 > >7*i:, lu 
I3£<EA;&&£ttS*- (Nl) ©Sfeig^fc: 

ssK$n«u^;i^f*a (ci) mm^T>y 
©aa (vout) fe®^fl5CKri3i^^i/^*eK:«t 
(si) fcjwrrs. 

[0017] fS^JS 1 KlB3«©^^«StlH]K^B{c *. 
fSCi:^ t'<7>7 , OP.l-Nlffl»i:P2-N2 

[0 0 18] **K©»*a2t:«fcSJNW«6ttlaIiS 
IMtt* 0«Sll3«CD^aW«feWig»SHSfc:*VNT, 
WBRfeWj**1t*b5>3>^ (Nl) ©1MX 

wa*iaEX***«-«>5j'^* (N2) ©? 

[0 0 19] M:TO2Ciatt®4affMMBB8*fi:J: 

nau r<ea* 5>7>^ ©*aEtga##K 

*^7>X©P 1 -Nl ©*©«*»#***<*■ 

«BE©MfcW* t pJlfefcfe 5 . 
[00 20] *8(&©M#!H 3 £fili>3iMW*£»s]K 
iS^;^ 1 Xtt 2 £fa«©#g#JSl«III&ggK 

-< (S2) ft*trii:*W«k-r*. 
[0021] g?2fcSt 3 Cffi«Oif£S«^«IS»^Bfc «t 

«E#0i:fc4£"5fclHre**£i:lcj:tK *7-fev 

[0 0 2 2] **ra«DW«3S4lC«t?5iNKt:«tt@gS 
gSBU fS^«lXH:2tfa«CD*««:mieilKSafc 
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* (S4) f3B*«* 7l>7(DM±i &&i£mtit £ 

bT*wr*flij©*«*Jttwa».(4o i) ©m^*fc 

(S3) h B3fa£<gA^i:BiHB*^7>X 
fa. 

[0 0 2 3] ft^4Km©¥4MtiimsB£«icj: 
•*? -b v h «E©aS*SRllfe«:*^T >X©ffi * 
&fe©^9^tt!3i^£tM(ft £ bTffiffl-rs ctt 
10 «tD> — 3©*7-fey h«EMflE|§|||«AV>T4-7^9 

* * * >-fe/Wf S C 4: *»T % 5 . 
[0024] 

[»^©^JK©^S§] 3MM3©ftJK©»ftft, g 

(MI0JM1) Hltt*»W©Sdfi©BfilR:«ijs 
*WHiraBi«©tt&*^^B!Bl*fe«. Hit 
4b*vvr, 10 1, 10 2^ fil-eft*l/>h^7-4 
flSfiE-fSP^^UCMOS h7>S?7x^P 1 % P2T? 
20 1 0 3, 10 4, 1 0 5 tt« immiBUft««Mt 

t SNf +*;i/CM0 S h7>5?7^N 1 , N2, N3 

0Sh7>^P3-e*5, 1 0 7fctHb<HJ;*j|gft 

3. 61±©h5>3>**fc.fci>, S«sA*VIN&h7 
>^irN10{f-hC; ^SteA*VIP5£h7>i? 
^^N2©y-bfc^ti-etiA^U ta*K»ap*>6tB 
£ V 0 U T «*SMft©«imttBB£MKft3tlS. 
[0025] $f.t, 10 8tt, b7>S?^^10 3© 
30 aMW^kV-XUffOBCIBUS^ b7>VX*l 
0 3©a«ffi{ft©V^&^©fcU-CEV^fi5gS 
Cllffet), 1 0 9i4*'<7>7'fflffl*SM;i^f. 

1-C-fcS. 

[00 2 6] «IW©*7-b9r h«E^SEI&©SW^* 
RR-r*. fc-T, VINfcVIP4§U<bT, ^>fv 
5=-S l fc^?)^T>7'©ai*^l"<;i'«3*^ec 1 £ 

h9>i>z*n KDm&mttmrts. zzx\ p 1 

— N 1 ®MtP 2 - N 2©*#PHM£-?fcs 
40 5. SCN 1 ©S«Sffitf N 2 ©££«{££ t)fiV>»& 
fcH:, Nl©L«V^«EVTi«»<«iD, Nl©m$S 
&tjW1&<13iZo ^©ttJSttS<BA*VINt:*S<EA 
^V.IP,fcDi£v^SffiS#^fc«®i:lllb-efes 0 fft 
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Sl*S*UTNl©Sffi«ffi&a<-j-5j:5 fc 7^- 

[0 02 7] a»C, fiCN 1 ©S^m&tf N 2 ©s«* 
ttiOW^flH&fctt, H«©#fflC«tr) N N1©S«« 

50 N 1 ©M8«ttttN 2©a6««tti:HRbfctt«T 
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Z<D9m&; VINi:VIP#^bV^£ 
fc> J|fjm*gIJI&©P l-Nl©*i:P2-N2©l6# 
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a. t-kfc^ai;&iEifra©m;frWEtt@<fc!K nio 

5. N 1©SS«{£#N2©£«S& 10 
b£Wa«EEVT#l£ <fe!K -€-©if£«N 1 ©Sffltt&fr 
[0 0 2 9) Mfc, N 1 #N 2 i >) aSStfe** 5 ®^^ 
^iS<&SJ:-5K:^ffl-rs. ^±©£111, Nli:N2 

i Ntv i pa^bv^f^TT-, Mibti*iiaE&cop i - 

N 1 P 2 -N 2 <D3S#ll-H$t£K£5 <k -5 tCN 1 

[0 0 3 0] p 1 #p 2 «£ basils* #ffiv^- 

-&fcf±, P 1©FW >SEE#P2©KW>Sff«fc!> 
<6<&S. Nl©KW>Sffi#N2©)*l/ 
-f >«EE «fc $ ffi f fei>c - ©ttS§fctR£ A* V I 
N VZftEMXtl V I P <fc 5 Ig^SJEE £-5-* £ PB b 

l©a«S{£#fi<&£. Nl©Sffiatfc#N2©a« 

l©VT#iiE<fc»5, N 1 ©«SiEtS:*J#i£< fcS. Nl 
©«SSt£fr* s <£<£Sfc, N1©FW VSH^fefc-fc 30 
P 1 © H V 4 ym&&& < 4 . 
[003 1] 3£fc, P 1 #P 2 «fc t>SS£f&;fjtfii&V^-& 
Nl©KW>«E#N2©FW>aJSE<fc5ii5 
<fc3#, PJ«t7-f-hV^y^OffiltJC«tDN10K 
W >aE*sfi<5fe5<fc-5tf^ffl^-5o &±©*£», P 
lfcP2©SSftit;&©M#*t{t£*ia. rn*, *tt 
tK Vl'NiVIPW bV^^TTN g®jif HUES© 
P 1 - N 1 ©* £ P 2 - N 2 ©*#|i|-£H£ fc 5 £ 5 

[0 0 3 2] J2U:©ifcI8£fc^TB:, VINi:VIP£ 40 
3Fb< bTS l^Sf^bTV-vSCDTN VIN=VIP© 
fc££2|-7-fey bmffi#0 i:fe5«fc-3fc§iSE£:h,S. 

[0 0 3 3] ££"C\ VIN=VIP + ori:fc3,fc-5fc: 
HSfel/TS lfclMtrr*^ VIN = VIP + oOfttt 
TT-mi&i|*i[iJ8&OP 1 -N 1 CDI^fcP 2 -N 2 CD** 

VIN = VIP + a©i:Slu*:7«fevMME# 
0 £ 5fe 5 i -5 C 1" 5 C h ifi T £ 5 . 
[0 0 3 4] £©ME*ffofettMttVIN4:VIP* 

^b<-rsi:> viN#a»ett^i:«eaf*u *i so 
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•fey bajESJSfc-esciiitf-eSS. d©«t-5fcstex 
£48^ V I Nfc#fi<EAa«£?V I P £g|S;*-3 Z£tZ 

[0 0 3 5] S&fBCSll^gt^TPaSizfcSjatt, 
N 1 ©g«*(ft£SiSET* & SfiH* 5 V SSfcN 1©V— 
^Sff©H-efeS©tN SaSE#Rl&fe©t±N 1©VT# 

^8^^5.11, Pl-Nl©*i:P2-N2 
©*©^&A $ H-t5&5«k5K:a;m-t-S©T?x «£ot 
fc«fc!>Nli:N2©F<3, tr^&©b5>i?^^©a«itl 

[00 36] *£T?N 1 £N 2 *H-4*ttt«*HiT 
fc, Nl#N2J;D*gfci^Xfc&SJ;-5fc:igttt-3 
CfcT, igJ-r N 1 ©S«£fg*<)SN 2 «£!):*;§ < &*,fc-5 
fc1-Sii:A»-r*§5. ■£©*£*, ^K:N1©«^|6^§ 

Sfc J: 4^-7-fe y bSagtf iKnUSTf § S «fc 5 fc&S . 
CCi^CLts Nl©^S*N2©^4fc-6-t)-&^tr 

[0 037] SLOim bfc«fc -5 fc, *HJfi©^«g 1 CD* 

[0038)02 tt*^W©il«S©^J!g 1 t«t) 

*V%T> 2 0 1, 2 0 2ttx ^n-etl*l/>h*5-fe 
i^nNf+^l/CMOSb^^y^^Nl, N2T- 

203, 204, &rnmm®&*m& 

tSP?+^CMOS b5>y^^P 1, P2, P3 
■CfeD, 2 0 6ttiH*|gl!;aJ^«J5g-rsN^+*;i/CM 
0Sh7>^N3t$5 N 2 0 7{±^ib<ai*ei& 

ff&HA-^SPT-y^CMO S h7>^P 4tfe 
5. W±©h5>^^fc«tt) > S«A*VINSb7 
>^Ploy-hC, *SfcX*VIPfth5>3; 
^^P2©^*-hK:^ii-enA*U ffl*ESrS54»e.lB 
AVOUT«««M«neDjaftJiWBllS«MllJ«$ti«. 
[0 03 9] 2 0-8UU b?>S?X^203© 

o 3©s«mte©i"<;i/«^^etbT«v%6,n5§fi 

ClTftD, 2 0 9{±^7>r©a*feU^;i/^#^ 
K2 0 8, »*^tt*«ffl*VOUTfci«frf-*;*-f 9 

[0040] E2 Ki^1-#^^«[l]BS^gB:, H 1 C 
*V> T N3=-+ C M 0 S h =5 > 97* 9 £ P ^+ C 
M0Sb5>S?^i:tAJx»jl&«flrt*!) % ^CD» 

^H3i2iv^*ttB(n3syf6©B!S i <D®m£m ux-fe 

[0 04 1] (^SS©J&SI 2 ) 09.3 tt*%K©HSfS©^ 
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si. H3c*v^ 3 o otmrnmmojmitsit® 

l/fc*7** h«ffi^S«lll*fiiifc^T>7', 3 0 
ltttf^T^T'S 0 0OS«eA*VIN^S«5A*V 
I P &&&-f 57W » S 2 T-feS. 
[0 04 2] *|ttE©?Btt 2 tt, *7-fe «r h«EHS«S 

*CDt$5. #£<SA:frVIPfc:«igm<££#;U ft 
1\ S2t«tt)VINi:VIPfe^-r5. zcoftm-e 
*7**h«ffiiSg&fTV\ *7-tr* b«ffi£**>-fe 10 
;H-5. *^T>7'3 0 0ttVlN=V I P 

S. *©&, S2£1j0>)#;tTVIN£&SSA£INP 

[0 043] C©«fc-5 £> *^©^&©^Mte&gIII 

7>7#<£/g-C£5. 

[0 044] GKIfiO&ft 3 ) E 4 &#$SSI3©ISi£©U 

[0 0 4 5] H4fc*vyt, 4 0 0 ttsiffBISiS©^ 1 
C8M3Lfc*7-fey h mEEM&m&ZV&X. fc^T > 
7, 40 1 tt*7Hr» hS£ESr^r+>-b;H-5^i:«e 
&m±fc 4 0 2 tt*^7*>7-4 0 0 ©#SfeA:&V I 
P©gE$fti: bT£i£«BE*fc«:B«llB©SU 0 1 <DBti 

ffg3SSiig£<iititfc*'<7 > >7 , 4 0 OcDtB^ttV I NC 
[0046] £<D«IA®IM^«BUI3-r«. S 3 

i&*c:imu S4&##©siem(4£g^-rs. c© 

ttffl-C, *7-fe* bSE&**>Mr;i/-r-S*f£©3M 0 
1 Z**<DW$mtiLXW}ft2^ *7"fe*MtEE*ttWj 

3O4 0 l4Sffi7J1-5*7-fe^h«E*V IP 40 
IcATjU *^7>7*4 0 0©*7-fe* h«EEf|g*8fi 

V^£©T\ *^7>7"4 0 0ttVIN=aeMMftTVI 
P=«*P«tt+*7-fey b«EEfc*4J:-5fc» f*t>% 
VIP=VIN+#7*7MMEi:fc*«WME3ft 
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[0 0 4 7]#K:, S 3 **&©£*«{& £&iku S 

4***©»«tffifc«!)|M-. 2|-^T>7 , 4 0 0©SS 
S^mC «t5VIP = VIN+^-7-feyh «JEE©B8«i» 
e> % VIN=VIP-;j-7-fe* VlPfcfc 
**«ttfcfcoTV*s;:fc*& % (*&(**&©**«& 
*»e>3j-7-fey h^Hu§|v^fe«Ei:feS. cns> * 
7 hWE**+>-fe;^S*fcfcCDJj|4 0 lO^ipS 

So 

[0 0 4 8] d©«fc?t, 4^©&ft3©iNWtJftflt 

ifc^TV^tfilfflbT, *7*v ME$*+>t 
;»/t"«^fe©^^ft:CovST*7'ts> hSBE*3r*>-t: 

[0 0 4 9] 

[JBH©ttX] fil±BBbfcJ:5fc, *SSWiJ;ftK > * 
^<7»>7©filEA*Sg{t5 h^i/ £>**©&£«(££ 
f3St- 5 7*i& C «fc t).J4"" 7 "fe , y t* Sff & * > -b ji^g 

fc^TC 3T'<7 , >r©^-7-cy K«E©^-v>-fe;i/^ 

[o o 5 o] $e,tc, s*tx*xtW!Styu!j©«Eft 

&X%Z<DX. Z<DftmHmm-t5Zb.iZ*.b*7*y 

[Bns©«**sira] 

[H 1 ] #fBSB©§£8S©7&«g 1 t^fc5iNW*:^«fil^ 

[02] *#BBJ©|Qfg©?gJSlK:^t)S^49{*;^|giiK 
ttB©ft©HflftB. 

[0 3 ] #$Bis©&«s©j&jig 2 fc^fc **m#m&.m& 

[H4] *&!!§©^©^g3K:&fc5¥«f«&8[i]& 

se©«^ia. 

[0 5] *£3fc©#7-fey h«ESfg@]e&©«J$|2U 

101~1 07x 2 0 1~207 h5>*?Z# 
1 0 8 , 2 0 8 §S 
1 0 9 % 2 0 9 

3 0 0, 40 0 *7-fey b«ESHiai8Sfi|ii.fc*^ 
7>7 

40 1 *7-by b®E£**>-fe;t/-r**r&©5& • 
3 0 1 % 4 0 2 X 4 0 3 7-f 
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